The optimum management of ingested button batteries was ascertained by postal 
Local damage in the gastrointestinal tract is caused by a combination of pressure necrosis, direct corrosive action, and low voltage burn. 7 Corrosion of the battery leads to increasing leakage of the constituents8"9 and eventually rupture of the case with release of both alkali and inorganic constituents into the gastrointestinal tract. This daunting potential problem must be put into perspective. Major corrosive problems have almost always been due to batteries lodged in the oesophagus. Two children have died as a consequence of local corrosive effects in this region. In one, a tracheo-oesophageal fistula developed' and in the other the aortic arch was With a battery identified in the stomach, 47% of the respondents removed it as soon as possible and a further 25% within 24 hours. No serious case of morbidity has been reported with a battery in this position, apart from separation of the battery after two days, which led to toxic serum mercury concentrations. 7 Superficial erosions have been noted as early as two hours after ingestion and minor bleeding after 18 hours.' 6 Experimental evidence in dogs has shown ulceration within two hours with no evidence of perforation by seven hours. 6 Thus, there is much less evidence to support removing the battery from the stomach than the oesophagus.
Forty eight per cent of the respondents in this group removed the battery from the duodenum within 24 hours. Once it had passed beyond this position, however, only a minority felt removal was necessary unless there was no progress over varying amounts of time, most indicating that they removed a battery within two days. This is supported by the patient with the perforated Meckel's diverticulum in whom the battery had been in the gastrointestinal tract for three days.'3 The main question here is: how long is it safe to wait? Experimental evidence suggests that no serious damage is caused by leaving a battery in one place in the small bowel for seven hours,6 while the perforation that occurred in clinical practice was after three days. '3 The optimal timing is therefore unclear.
Laxatives were prescribed by 42% of the respondents for batteries identified in the small bowel and by 48% once batteries had reached the large bowel. This approach has also been advocated in the published reports.' 6 When we consider the method by which the battery is removed from the upper gastrointestinal tract, it is not surprising that most doctors favoured the fibreoptic endoscope. Magnetic removal with fluoroscopy was not used. 2' 22 No one resorted to surgery in the first instance. Asked whether they would proceed to surgery if endoscopy failed, 79 of the respondents said they would (two specifying that they would use surgery only if the battery were in the oesophagus) and 19 stated they would not. The latter figure may well indicate a natural reluctance to perform surgery in view of the low incidence of problems that may occur.
Another area of contention is the question of how long it is safe to leave a battery in the gastrointestinal tract without the danger of rupture. This question is impossible to answer because the state of the battery when it was swallowed can be extremely variable At Northampton we have developed a relatively aggressive policy towards the management of patients who have swallowed these batteries. In most patients the exact nature of the battery, its constituents, the remaining power, and whether it was corroded or damaged cannot be determined. The latterpoint is important because used batteries are reported to cause less alkaline change than new cells.6 Consequently, we assume all to be mercury batteries with full function unless we can prove otherwise. If the battery is in the oesophagus we remove it with a flexible endoscope as soon as possible. If the battery is in the stomach, we are prepared to wait for 24 hours after ingestion to see if it will pass beyond the pylorus. Metoclopramide is prescribed in order to enhance gastric emptying but we do not give antacids or H2 antagonists. If the battery is still in the stomach 24 hours later, removal is attempted with a flexible endoscope. If this is not successful a laparotomy will be performed. In patients in whom the battery has passed beyond the pylorus, laxatives will be prescribed. The abdomen is then x rayed every 24 hours to ensure progress is being made. If the battery is held in any one position for 24 hours or more or if the patient develops symptoms, it is removed surgically. If the battery ruptures, it is removed, mercury concentrations in the serum and urine are monitored, and chelating agents are given if necessary.
In the past 18 months five children who have swallowed a button battery have been referred to us. All initial x rays showed the battery to be in the stomach. At that time, it was our policy to remove batteries from the oesophagus and stomach once suitable arrangements had been made. In the first patient endoscopy showed that the battery had passed out of the stomach. Subsequently, we have insisted that x rays are taken when patients are on the way to theatre. In one patient this check x ray showed that the battery had passed on, and no intervention was indicated apart from laxatives. In the-remaining three patients the batteries were still in the stomach on check x ray. Two of these batteries were removed using the flexible endoscope with a Dormia basket. We could not remove the battery in the fifth patient because it had adhered to the fundus of the stomach. No further procedure was undertaken at that time, but 12 hours later the patient had another x ray and the battery had not moved. Another attempt at flexible endoscopic removal was made, but again this was unsuccessful. Laparatomy and gastrotomy were performed and the battery was removed. It separated almost immediately, releasing its contents.
In summary, this survey shows that there is wide variation in the management of swallowed button batteries. Undoubtedly, most of these batteries pass through the gastrointestinal tract with no adverse effects. Reports of morbidity and mortality associated with the batteries are few, but have led many doctors to a more aggressive approach. Heavy metal poisoning after button battery ingestion may occur more frequently than is evident in the published reports at present.
